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(54) INTRAVASCULAR STENT AND METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To enable a stent to hold a medicine of an amount to be imporant necessary for a medical treatment 
by evaporating a solvent after applying the solvent and a polymer dissolved in the solvent and a solution 
containing a substance for the medical treatment dispersed in the solvent respectively to a cylindrical stent body. 

CONSTITUTION: In the case that an intravascular stent is produced, first, a cylindrical stent body is generally 

formed. Next, a solvent, a polymer dissolved in the solvent, and a solution containing a substance necessary for a 
medical treatment dispersed in the solvent are applied to the stent body. Successively, the solvent is evaporated. 
A metallic surface or a polymeric surface is arranged in the stent body. On the other hand, the solution is applied 
by atomizing and dipping or plural times of these application steps and drying. The ratio of the medicine to the 
dissolved polymer in the solution is changed by plural times of the application step. Furthermore, the polymer has 
bioabsorbability. By doing so, a medicine can be held to the stent of only its important aniount necessary for a 
medical treatment. 
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(c ) ^M^^^^if^,. 

1 ccie«{©:frs< 10 

ct D Sffl $ *T, -5 ft 3}?^ 1 cciE»J©::/3a, 
mmm i fcfEag©:)?^. 

->y F) . :i<'; (^i^^r-Y F-^-i'-'J^v-/ F) sat 
(.'N-^ Fa^^ix:7'5^u-h-r7-Ay u-h) JcO 

&-5S*> 6^ 3 n/c 4©-c* ssf3<:^ 8 tciBig©:)? 

1 {cffiss©^. 30 

fe©r-* -sffScs 1 0 iciass©:?, s, 

[if ^ 1 2 ] ^?Sic*ji? i^sijo^MS tifc^K -7 
-{c*t-r-51t**s. iS*jlO : 1*161 : 10 0©ffiH«: 
fe5W*^ 1 «:i2tg©73ffio 

Cif5^S13] m^ibK i^JU3=j;l/9^=i^ F. 
yif'/>, ■r=*^-!f-y-9-:/>Vi;'^A7*;:^r'x- F. in 40 

T>i;:i-^7». t5i#.^:9-i^lJS.C^:t' ; If J? U 
:i-?FcJ;»)^i:^m='63Mj;?$n?cfe©-C*-5ft*ai ic 

fess©*s, 

(a) ±jKW«:PJlSB©^Jl^©;^f->F*^€r-^^ 

s ; 

(b) g^i, ^{cSS?$tx/c*{*®iRf*0;i?";-7- 
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x-r>F:*#:±«:iii^-r-S : -eur 
(c) 

[ fim^i 1 5 ] mmtmmm <DmmRimn:^ r y 
«:io®ffisn«.»«^i 4K:ieis©:i5ffi. 

s:E3n^.issEai stcfsig©:^-^. 

-C*)Sff*:^l 4KI2sE©:^. 
[ff^iil 8 ] i^^UnajU^n^r F*Sx=^^-!J--><1fv^> 
-C* 5se^3l 1 4 (ci2iS©:*t^. 

<a) ^fi§:e=J«:RfSJK©;^7-> F^tt^-^xS ; 

(c) ®IS=lr^,^$-tf. 

(d) »F*3rtE©3MSnifcgp»iCF«9te43lbTX7">F 

(e) X7^>F*ftW«K:tfc^3-lf-CAf*F«3je<b«fi!i!3 

Citsaaz 0 ] Xf-> F*^*S#)l^®?:*Uri,iS 

it^i® 1 9 K:f2Sg©73a 

•2>it*II 1 9 iCMEMS.<Dysm. 

1 9 {cfetg©:r& 

1 9 {Cg2«©:)5^. 

«:j: o®ffisn-5.ii*^i 9 K:iBSS©:i5rj!£. 
[it^2 5 ] S^«:*5WSM?riJ©^«Stifc;i<';^ 

3 n ^ fS*:^ 1 9 Ccf £^©:^& 
[fSa?^ 2 6 ] • -t; U -^-j&si^KJlxtecD^ii y -^-t?* 

hntm 1 9 {cfaK©:;?^. 

T->'u' F) . ij^y <7i'3''f F-n-i'y ^^-r F) s 

C^'tHU (/^-/ Fn:^=i^r/3=>U-F-3--'<y u-F) i 
0 ?U^P*6jllRSnyt%©-C«>^>iS5^2 6 {CSSS© 

[fi^ 2 8] «H y •7-d5ift^^e©;j< y v'--cs> 
hwm. 1 9 ccieig©:?^. 
Cit*^2 9] ^fy-^-As, ->y3>, d^y-^u^- 
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-^Mt^ttm^^. 0 : 1 1 : 1 0 0<3!>ffiffitC 
* ^ ie5it31 1 9 icIBSScD^S, 

[0 00 1 ] 
[0002] 

(atherectomy) X^^IbM<D U-1f-|^*?&]gCD<l: 0 

^D^feS6l3?^j:F«1^Iii. ;^r->h^^U. ^m^^m^U^ 
[0004] ^:l:KjccprcA^N';u->(D±ocs^$nr. 

iI1*i¥B§fa#:ll4,735,665 Gianturco JC^fr^ntc 
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[0005] S^«(D5fJ<Z)fflJM3!>s. JflL*gJgJS5l5<D:^ffiK: 

[0 006] s$^^F«^j^coM::^om^oi.^T^^-r^>fc 

rtSc7);ffflia£S«:g^a§n/c(Dichek. D. A. et a 
1, Seeding. of Intravascular Stents With Cenetlcall 
y Engineered Endothelial Cells; Circulation 1989; 
80: 1347-1353) ^.Tl^ V ^^^^C tt^mm^tlfc. 

[0007] jSL^©iiCCr&S<D3^a5CD^M^^:^^/cJb 
XT^>h-C. -v^S';>cr)ri-f ^ >:J/dW:t>W^C^J 

(J. .Palnia26C^?T$n/c*Ilit$imtlBS^5.102.417 

•^gK#f^ttigscwD9i/i2779) rgErt(^^ffj^;Sffir5 
mm J safiiigi^ttJBicwo90A3332) ^^»J(07=?';>'^*y 

[0 008] PalmazCC^tf$nfc^a!f#i^0Jifflg^4. 73 
3-, 665 Gi anturco CC^tf $ tlfc^m^W^'^MWm^^ , 
800,882 ^U^. Wilctor^C^tf 5nfc*Sl$l^?§*fflS 

■ 114,886,062 ■^k:g|^$n/c4>(Z)(Dcfc5^j:^jlSacD;^r* 

ti^^ * ^ CD r . }F^v^^^) V -(Ofc^CC -S. ? LI * 
[0009] 

[0010] -^n*?)xtc. -:^^B^(ommt. ^ti(.c&m 
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[0011] ^mM(oi&(DEmt. ^eti^c^m^tifcm 
[0013] :^mM(Di&o:>mmt. ^m(Dfci^(D^n<D 

^^SCi*5. 10 
[0014] 

[0 0 15] ctibti&commt. *^ajccj:or^u 
[0016] :^f^y h*5^Ji'^3^P. m^omm^m^ 

-^nKPx^c. SfSL<ti3i'-f*-f >^&3::fecl:-eo.oo 
[0 0 17] 3-'r:^><i^cD@^<!:. ^WS]SSffi?n-S 

X.tf'r=^^1f-^1:^y>(dexameti^asone) •^^^^t^>/>Cb 40 
etamethasone) (DJ: 5 tC^Jl/n njU^^-rJ -< K(glucocort 
icoids) , y >Chepahn) , t;l/t^> (hirudin) . 
l::3:7xC2-";U (tocopherol X T>>^^^:7*^> (angi 
opeptin). T::^e';> (aspirin) . A C E PB^Jpj (ACEi n 
hi bi tors) . ^SH^-(growttif actors) V ^ [y 
:*-^K (oligonucleotides) (b^^fj:^]^ -^UriD 

/cf a^r^^'^ar ^ c i^^t^^ so 
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[0018] &fcB^«. $ ^«C«ifeCDS*CD3j^ »; ■T' ^ 

omMom^^^^ -5 c i ^ J: r tusj-r ^ct f)^v ^ 
[0 0 19] mmcmbxiit. :^mwcj:K}mM^titc 

:^^:yhf)K A»?gaSOilKn/cSI5^tcrtjE^?:jlL.T(t 

ransluminallv)X5^> h^Sr^AU. ;^7^> h ?:Stl*t^«: 
> h OffiBO/ciibtcatf^ xJUic J: o r 

<^ffl^5^^t>i^ fC i ^ r J3c O^Cf 6> n-s o 

[0 02 0 ] \^:ir^:^^B^^mm^ci^mr^o 

[0 02 1 ] :^mM\t. M^rtO::^r->V^S^t-^77 

(D^r-ly hXi>J:l>^ SfoT, Palmaz^C^tf ^ n/c*S 
i^^?Sffl#m4,733,665 Gianturco tC|^^f$tl/c* 
lI*^imflS^4,800,882 S:^. WriktoriC^tf^n 
/c3R@#fp0^JaSI^4,886,O62 ^{C||7SSn?cfc(D<0J: 

[0 02 2] :i7^>h\X ^mc^^'hLl^mmmrj:^ 

Vi^muxi>^^i^m^(Dmux$>niit. m^±tn 

^« EI^CC. ipyx^U^r^U:? ^U- KpolyCethyle 
ne tereph thai ate)). ^* V T-fe — ;l/(pQlyacetal). Jjl 
'J'p^T^ y^Tiyy F(poly(lactic acid)) . jfi'Jx 

V— (poly (ethylene oxide)/poly(butylene terephthal 
ate)copolymer)0<l: ^^ftSSf^J^t^i^tfc^iKttCD^K 

[0 02 3 ] X 7^> h CD^®:^5itTlfe-C. VXm^<Dm 

(^tsti^ri^:^^i, Ltirj:\.^:^m5tmm{^.x$y^^^x{t 

cDiai:&(0^ m n - f ^ > y^^^ei^S $ n -B b n jSc 
[0 024] *:^BQ^ <fc-2, h ^ntcXTl^V ^^tL 

ib<Dmn^m^ctktmmx$>^. ^mi^s^ m&^x(D 
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7 -f r y V 







^C<t». fife— filttCDn-r-^^iJ^^rfltjfAL, ^Lr 
Xx> h CCJiffl § - X ^ > ^'*^5f^[CDS^C*t-r 

r. ^<*S^tt:i?>^ftKiRtt<03}<yv-<Dt,imrfc<j: 

J3>?r$3cTC<b;!?5^ct.i(DT. < J: LCife(D 

r*^>. ffiffl0f#'55fe^KiR'l4O?J<y^-&3:. jj<y (L 
-^li'f-^ vi^rt^.;; K) (polyCL-lactic acid)) , ^ 
y ;^ V'U ^ ^ h > (polycaprolactone). 3i< y ( ^ ^ 7=- K 
-rz-^yn^-TF) CpolyOactide-co^<5lycolide)). 50 



(^'W Fn^fyy^-^— h ) (polyChydroxybutyrat 
e)) . 'i^y (^N-r Fn^t^:7>^- h -:^-^^*y U — 

^) Cpoly(hydroxybutyrate-co-valerate)) . ^Ky^:t 
4^-y->^>(polydioxanone) ^ 5i< y V^X -r^U (polyo 
rthoester). ^yr>>'W h*^>f FCpolyanhydride) . 
3j<y (i^yn-y *y ^'T^-:^ F) CpolyCglycolIc acl 
d)) . ^y (D, L-5^T*-< iJ^ri^^;; K) (polyCD, 

L-1 act! c acid)), y ( y n - y >7Ti/ 2; K - 
- F y ^ 5^ y ) (poly (glycol icacid-co- 

trimethylene cartxDnate)). 3l< y :7 * Xr? 7^JU(p 
ol yphosphces ter). ^|<y:7^X37:fX>; t';U ^5 U 3? > (p 
ol yphosphoester u rethane) , ;Ky (TS-^Tt^^ F) 
(poly(aniino acids)) . v'T-^T^ U U— h (cyanoacry 
latesX ^y ( h y^5^U>;^-:j^;^--h) (poly(trim 
ethylene carbonate)). /1< y ( 5 ^^j^— aK-^— h) (p 
oly(inrinocarbonate)). ^i/t^y (x— 'f;P-xx-f';V) 
(copoly(ether-esters))( FEO/PLA). :i<yr>^^^ 

^'>:?^=¥^•tf h (polyalkylene oxalates) . ^ y :r 
X :7 T -fe'^ (pol yphosphazenes) , RL>\ 7 ^ 1/ > (f i b 
rin). :/yy-y>Cfibnnogen). -feJl/D-XCcel 
lulose) . X^-^ (starch). ^-<^r> (collagen):^ 
O't r^bn- V ^Tty-j F (hyaluronicacid)^<D^^^ 

[0 02 8 ] ^/c. ^'y^ b^Xpolyurethanes) . 
^> (silicones) SO'aK y x;;^ f->'L'Cpolyesters)(D J: 

fe^-r^Ccb^'r^. -ei/r^y :tu:7^>(poiyoiefi 
ns) ^^<y-rvy5^^'><5:x5='U>-T;^r?T:^"^>' ^ 
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XDrinKV •7— (polv^'sobutyleriG and ethyl en e-alphao 
lefin copolymers) : U Jl/^^K V V— ^zuji U -7 — 
(acrylic polymers and copolymers) . yi<V t:'^;U^ □ 
-7-^ KCpolyvinyl chloride)<D<fc ^^fthT— F5i< 
V^—i^^*V^-~ (vinyl halide polvmers and copol 
Vmers) ; H t: (polyvinyl methyl 

ether)COcfc 9 tC^K U trr-jUx— -f*;!/ (polyvinyl ether 
s) ; t^Vt:^V7^l^y)lt^^ F (polyvinyl! dene fluo 
ride) V tT^ f> ^U^^ Y (polyvinylidene ch 
lon'de) CDJ: 5 y y F (polyvinylid lO 
ene halides) ; xJ^Ur^Un- h y Jl/(polyacrylom tri 
le)* V f > (polyvinyl ketones) 

\^ > (polystyrene) (OX ^ >i5}< U t'J^Jl/T O ^ (P 
olyvinyl aromatics) , >J< y fcrj:-;l/T-fef"— > (polyvin 
yl acetate) O J: ^> 'j fc'j:-;Ux (polyvinyl e 
sters) : X^U>-y^;l.^t^^ i; hr2;i<y ny^-Ce 
thyl ene-methyl methacryl ate ' copol ymers) CD <£ 5 & tf 
xji/^y ^>-l5l±X«:^-U/:7 ^ ><hop=i;i< y (copol 
vmers of vinyl monomers vnth each other and olefin 
s) , y a— h y;l/~X^U>a*-y ^-(acryloni 20 
trile-styrene copolymers), ABSfitflB(ABS resins) 

trxjUTHzx- h :n;}<y v-(ethylene- 
vinyl acetate copolymers) . ; P>6 6 (Nylon 66) 
S<>'3l<y;^:7*Ci'7:57:$?ACpolycaprt>lactam) (OX^tj:^ 
y r ^ FCpolyamides) ; TJl^^ v F<IJIt(alkyd resin 
s) ; d<y h (polycarbonates) : y 

5=- U > (pel voxymethyl enes) : y 5 F (pol yi mide 
s) : Ji<y ^--^^^(polyethers) ; x;j<:!-f>^M(epo>cv r 
esinsX U r> > (polyurethanes) ; U--3>(ray 
on) ; U — H > h y T-fe-r-— h (rayon- triacetate) : -fe 30 
jUa'—::^ (cellulose) , -fe^l/n — ;::;T'fe7^-* h (cellulo 
se acetate) . -feJt'n—:;^ -^^ — F (cellulose butyr 
ate) ; t;l/n-;^T-fe'r- h Kcellulose ace 

tate butyrate) ; -fe a :7 7 > (eel lophane) ; -fe^Un— X 
i^A FU— y (cellulose nitrate) : ^)l\2'-:^ZfXJ\:i 
^■t'-'F (cellulose propionate) : -is^l/D — ;^x— r^^l/ 
(cellulose ethers) : 'BljCf^)\^^^}yj<'^)V'\z)VXi—y^ 
(carbocymethyl cellulose) CDci: ^ ^^ffiCO^t? y 

[002 9 ] mWSO^(D'^>^ ^'^-(^Mr^i^mOfc^CD 
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i)^V^X. -^Orfci^ 1 0 : lib^^^J:^ 1:10 0 

[0030] ^^^Mvim$tii>i&m(Dfcit><Dmmkt. 

^V'^V'Vy (dexame thasone) P-^^^'V'Vy (betamet 
hasone) (D X 0 ti: ::i ::i Jl ::i ^ F (qlucocorticoid 
s) . ■^^^'y> (heparin) , t:;Vt>> (hirudin) . F^ 
7 3: n—^l/ (tocopherol). T>i^3^^:7'5^> (ancjiopep 
tin). T:^t:*y> (aspirin) . A C E HiS^j (ACEi nhi bi 
tors). ^SH-?^(growth factors)-^ y zi^ ^ Usf^ 
F (oligonucleotides) . -^Ur J: 0— fi8WCC{3:. injfli 

[003 1 ] IaJfiL>'hSSiM. TT; t*y > (aspirin) 

3^^'-Jl/(dipyridamole)CD J: ^ ^^M^&^trC Lt^-C 

'S>\L^)¥^-M%. 

InagHJRJti. •^>'^'y> (heparin) <!: ^ 'ri^>(cou 
inadin)<!::7*n^ 5 C^(protamine) i b^l'^V (hirudin) 
<h :^'xJx^@^/cAy^^ < M(tick anticoagulant protei 
n)(DJ:5>:i^J^^t?C<h*>*t**^o tjvn^.'9mMh,^ 
f^mmtt. ^ y F UHzV h (methotrexate). T1f 5^:t:7* 
y > (azathioprine). t'> y X 5^ > (vincristine) . 
f "7;^ ^> (vinblastine) , V 'yly)\^{r\\x 
orouracil). T F y T^^-^" (adriamysin)S.D^*A 
^i^>(mutanycin) CD J: ^ ^C^SRI^&^tf C i:^'^* -E. 
CO 0 3 2 ] 

[0 0 3 3 ] ^l^dl 

-r^-y*^ l5?y>(dexamethasone) (D^%7^ )r:^WW^^^ 
<Badger#200) H^m.t^tl'tc^ ^ — (Wlktor):$? 

r^rc7);:^-f> h7-/i-->{;^=i- F^n-S^T. yn-b 
mK^tifc±m.7k (pH=7.4) fc;:^7^>F*Si'C<b{cJ: 

[0 03 4] ^ig«?!l2 
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n 

A,itc}^^^ i2-i5lHl^g«:?ia$nfc. 2-:>C!>X7"> 

[0 03 5]||JeM3 

r ^ :^ y"> t o. 55SC7:);j< U ;^ 7*p ^ ^ h > (poly 
Ccaprolactone)) (AldrichlS, 160-9)CDT-fe h >?§^B[ 10 

CO 03 6] *j560(I4 

chis, x6o-9)<Dr^hi^mm^mm^titco mm^t. ^ 20 

Y+'--;^'r>h;i)^\ ^^<ria?n. ^uxn^M^ti 

- K $tly't;^f"> 3.5mni (DikS^^-fSMlO^^Ji^—ly 

[0 03 7] mtm5 

^Tl^v F) (polyCL-lactic acid)) (CCA Biochem, m 30 
=550.000) ©:^?g«:^tft^On;J^;UA^;<>Sigi8Stl 
fco X-T-Zfyl/ (Badqer) [^OCgT^^n/Co 'i'Jl/ 

3.5nim <DjfiL^B^Pl5CD^^VU->rS£;^$nA:o :3 

[0 03 8] S]^t?d6 40 
^T^^v F) (CCA Biochem, MAf=550,000) CD?§?g?r^tf 
(8adqar#250-2) rt^ca;5l^a;^Co 'J^-'l/^t^? — :7'C[)d? 

/c;^7^>h{3:x *^J0,0006- 0.0015^-7^(^:3 -7^ -f >^ 
-h€:3.0ml (7)U>MSrig®$n/c:tiS7jc (pH=7.4) 50 
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P-?' — ^ — (UV-VIS "spectrophotometsr)"r244nm ©©iR 
[0 03 9] W!^mi 

^Tty y F) (Medisorb 100-L)©;^5:$t?^czn*^;l/ 
15St7>;j<'; (L-'^^'-r^ F) (Med 

isorb lOO-L)OMM^C3n;^;l.Ag?i^i^t^i3$^$n 
/c. ^gti. xT:/"^i^ (Badger #250-2 ) rttCS?!^^*! 

en. I dMom^^mm (i^a^z. 30^^-0.^ 

0.0012^*^ ACD^l&n-r-^ >^'fia:&:#t. — 3i< 

F (ethyl ene oxide)t:7B»$ n/Co 3 rxomM ? 
;^'r> h^3.0ml <D0ymi^Vmm^tlfc:ki^7k (pH= 

7.4) cpcc. mwrmm^ri^cm:^^ ^mommum^ 
n^fco titer ^^v-^-^yxoMi^K m^-'^m 

hay-t5r-'C244nm O^if^^mM^ hfiC^ 

[0040] 'r=^1fytfv^>r::i-h§n/c;^f">F<h 
Jfjy v-Tn- hSnfc*MS:^7^>h«. Robert S. Sc 
hwartz, et al OCi^ rRestenosis After Balloon Anq 
ioplasty- A Pracrical Proliferative Model in Fbrci 
ne Coronary Arteries J (Circulation 82 (6): 2190-22 
00, Dec. 1 990) SlO^' Robert S. Schwartz, et al CCi: 
^ r Restenosis and the Proportional Neointimal Res 
ponse to Coronaryr Artery Injury: Results in a Pore 
ine Model J (3, Am, Coil, Cardiol; 19; 267-74 Feb. 

i992)tciBiStCD:^sccj: ^ . 8 mcom (^^<d^^ vt^c 

[004 1] ^m:^^^^(Dm^tM:»m(tCmMLX±U 

[112] m2\-x. m^mi^^hr^v-^^v^tii-^^) 
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